INTRODUCTION
============

Job-related stress has been reported to have an important effect on the performance and effectiveness of workers \[[@b1-ce-2015-085],[@b2-ce-2015-085]\]. In particular, the job stress experienced by health-care workers significantly affects the quality of medical services provided \[[@b3-ce-2015-085]-[@b6-ce-2015-085]\]. There is a great deal of research on the assessment of job stress among health-care providers, including doctors and nurses who are employed in various medical fields such as oncology, anesthesiology, and surgery \[[@b7-ce-2015-085]-[@b23-ce-2015-085]\]. Also, a few studies have focused on stress among gastroenterologists or nurses in the endoscopy unit \[[@b21-ce-2015-085],[@b24-ce-2015-085]\]. However, there is no existing research on health-care workers in the endoscopy unit as a team. Moreover, there is no study on endoscopy unit workers in which the Korean occupational stress scale (KOSS), a validated tool for Korean workers, was used for stress assessment.

In Korea, the cost of endoscopy is low and the national health insurance service covers biennial surveillance with upper gastrointestinal endoscopy for all Korean people older than 40 years \[[@b25-ce-2015-085]\]. Thus, the endoscopy units in Korea have a unique stress environment compared with other medical fields, with its own set of stressors such as high patient turnover rates, abrupt changes in the patient's vital signs during endoscopy, emergencies involving gastrointestinal bleeding or perforation, and ergonomic stresses during endoscopic procedures. Owing to these stressors, stress assessment and management for endoscopy unit workers are necessary.

In this study, we conducted a survey of job stress and job satisfaction among health-care workers of endoscopy units in Korea to aid in the efficient management of medical resources and to improve the delivery of medical services.

MATERIALS AND METHODS
=====================

Study sample
------------

We surveyed doctors (professors and fellows), nurses, nurses' assistants, and office workers in the endoscopy units of three university-affiliated hospitals in South Korea, from September to December 2013 (*n*=59). This study was approved by the institutional review board (no. ED14036), and all questionnaires were obtained with the consent of participants.

Measures
--------

Self-administered questionnaires inquiring about demographic characteristics, job stress (KOSS), and job satisfaction were completed by the participants.

The KOSS was used to assess job stress. This scale was developed by Chang et al. \[[@b26-ce-2015-085]\] in 2003, with support from the Occupational Safety and Health Research Institute of Korea. This instrument was standardized and validated by administering it to a national sample of 12,631 employees from varied occupations in Korea, and the process of its development was reported in 2005 \[[@b26-ce-2015-085]\]. We used the short form of the KOSS, which is composed of seven subscales pertaining to job stress with a total of 24 items: (1) job demand (four items); (2) insufficient job control (four items); (3) interpersonal conflict (three items); (4) job insecurity (two items); (5) organizational system (four items); (6) lack of reward (three items); and (7) occupational climate (four items) ([Supplementary Table 1](#SD1-ce-2015-085){ref-type="supplementary-material"}). The total stress score was calculated by summing the scores of each subscale and by using a formula outlined by the developers. A higher score indicates more severe or a higher level of stress.

The independent variables included data on demographic characteristics such as the participants' sex, age, marital status, religion, job position, employment duration, duty hours, income, and lifestyle. Job satisfaction was assessed by using five questions about general job satisfaction, sense of achievement, and intent to remain on the job by using a five-point Likert-type scale ranging from "strongly disagree" to "strongly agree."

Data analysis
-------------

The KOSS scores among the different groups of endoscopy unit workers were compared by using Student *t*-test and analysis of variance. Comparisons of the participants' KOSS scores with the scores of workers from other occupations were also performed with Student *t*-test. The correlations between job stress and job satisfaction were analyzed by using Pearson correlation coefficient. *p*-values \<0.05 were considered statistically significant. Statistical analyses were performed with IBM SPSS version 20 (IBM Co., Armonk, NY, USA). The summary data are presented as mean±standard deviation (SD).

RESULTS
=======

We contacted health-care providers (doctors, nurses, and nurses' assistants) and office workers from the endoscopy units of three university-affiliated hospitals. Of the 70 workers who were given the self-administered questionnaires, 59 completed and returned them (response rate, 84%). Among them, 24 were doctors (eight professors and 16 fellows) and 34 were nurses.

Job stress characteristics in endoscopy units
---------------------------------------------

The participants' demographic characteristics and the means of their job stress and job satisfaction scores are summarized in [Table 1](#t1-ce-2015-085){ref-type="table"}. The scores on the KOSS were significantly different among occupations and positions. The nurses, in particular, had the highest stress scores among the endoscopy unit workers. The stress scores did not differ significantly according to lifestyle habits, such as exercise and alcohol, or coffee consumption. When we compared the stress levels between doctors (fellows and professors) and nurses, the nurses had significantly higher stress scores (KOSS: 42.59±6.37 for doctors and 48.92±7.97 for nurses) ([Fig. 1A](#f1-ce-2015-085){ref-type="fig"}). Among the seven subscales of occupational stress, "insufficient job control," "organizational system," and "lack of reward" were significantly different between doctors and nurses ([Fig. 1B](#f1-ce-2015-085){ref-type="fig"}, star). Both groups had high stress scores on the "job demand" subscale, which was also a common stress factor for all of the endoscopy unit workers, and was the distinguishing feature of the endoscopy unit workers when they were compared with persons of other occupations.

We compared the stress levels between the professors and the fellows in the doctor group. The total KOSS scores of the professors and fellows were not significantly different from each other (41.72±5.27 and 43.03±6.98, respectively) ([Fig. 1C](#f1-ce-2015-085){ref-type="fig"}). However, a comparison of the scores on the subscales between the two groups revealed a significant difference in the insufficient job control subscale ([Fig. 1D](#f1-ce-2015-085){ref-type="fig"}, indicated by the star).

Relation between job stress and job satisfaction
------------------------------------------------

There was a significant correlation between job satisfaction and KOSS scores (*R*^2^=0.340, *p*\<0.001) ([Fig. 2](#f2-ce-2015-085){ref-type="fig"}). Several subscales of the KOSS were significantly correlated with job satisfaction: insufficient job control, organizational system, lack of reward, and occupational climate ([Table 2](#t2-ce-2015-085){ref-type="table"}). These subscales can be considered significant components of job stress and areas of focus for the improvement of job satisfaction.

Comparison of endoscopy unit workers and persons of other occupations in Korea
------------------------------------------------------------------------------

We compared the KOSS scores of the endoscopy unit workers with the scores of the national sample of Korean workers of various other occupations, to acquire a clearer understanding of the working environment in the endoscopy unit ([Fig. 3](#f3-ce-2015-085){ref-type="fig"}) \[[@b26-ce-2015-085]\]. The mean of the KOSS scores of the endoscopy unit workers was 46.39±7.81, which was significantly lower than the mean of the scores of the Korean workers from the national sample (51.23±8.83); this means that endoscopy unit workers have a lower stress level than general Korean workers \[[@b26-ce-2015-085]\]. Among the seven subscales of KOSS, job demand was the only subscale that revealed significantly higher scores for endoscopy unit workers; the other subscales (interpersonal conflict, job insecurity, organizational system, and lack of reward) all had significantly lower scores for endoscopy unit workers than for the national sample of Korean workers ([Fig. 3](#f3-ce-2015-085){ref-type="fig"}).

We further compared the stress scores of endoscopy unit workers with those of persons of other specific occupations, according to the Korean occupational classification system ([Fig. 4](#f4-ce-2015-085){ref-type="fig"}). The KOSS scores for the entire group of health-care providers in endoscopy units (46.39±7.81) were relatively lower, falling between the KOSS scores of clerks (48.11±9.01) and legislators (42.96±6.71) ([Fig. 4A](#f4-ce-2015-085){ref-type="fig"}). Because the stress scores were significantly different among endoscopy unit workers of different job positions, we separately compared the KOSS scores according to job positions with the scores of other Korean workers. Interestingly, the stress level of professors (41.72±5.27) was even lower than that of legislators and managers (42.96±6.71) ([Fig. 4B](#f4-ce-2015-085){ref-type="fig"}). Fellows' stress score (43.03±6.98) was somewhat higher than that of legislators and managers (42.96±6.71), but significantly lower than that of clerks (48.11±9.01) ([Fig. 4C](#f4-ce-2015-085){ref-type="fig"}). The nurses' stress score (49.09±7.80) approached the Korean national sample's average (51.23±8.83), which was similar to the scores of two other groups: technicians (49.26±7.36) and service workers (49.14±7.97) ([Fig. 4D](#f4-ce-2015-085){ref-type="fig"}). Again, we can assume that the stress level in the endoscopy unit environment was relatively lower than in other Korean occupations, and the endoscopy unit is composed of a heterogeneous group of health-care workers who can be separated according to job positions.

DISCUSSION
==========

Health-care providers of Korean endoscopy units are working intimately with each other owing to their unique working environment. Therefore, evaluating occupational stress in a unit is important for the appropriate management of stress. This is the first study concerning the occupational stress of health-care providers in endoscopy units.

Interestingly, the mean stress level of health-care providers in endoscopy units was relatively lower than that found in Korean workers of other occupations. The most distinguishable stress characteristic for endoscopy unit workers was their significantly high stress score on the job demand subscale ([Fig. 3](#f3-ce-2015-085){ref-type="fig"}). For doctors, the high score on the job demand subscale can be attributed to the high technical demands of advanced endoscopic procedures. Emergencies that may occur during routine surveillance endoscopy in the outpatient department can be another source of stress. For nurses and nurses' assistants, the high scores on the job demand subscale may be attributed to high patient turnover rates, abrupt changes in the patient's vital signs during sedative endoscopy, and ergonomic stresses during providing assistance in endoscopic procedures.

Job position was the only factor that revealed a significant difference in stress levels among endoscopy unit workers. This result suggests that the endoscopy unit is composed of a heterogeneous group of workers in terms of stress, and that a stratified approach according to job position is necessary to manage stress effectively. For nurses, insufficient job control, organizational system, and lack of rewards were the major sources of stress that must be addressed to reduce the stress level. Open discussions with the nurses about decision-making policies and fair personnel practices by the management may be possible solutions to reduce job stress. For fellows, job insecurity was significantly associated with higher levels of job stress. Efforts to provide a stable occupational environment (e.g., systematic support in finding adequate job positions for fellows completing affiliated hospital duty) could improve their sense of job security. The professors group showed a distinct result in the stress subscales: only the job demand subscale score was high, whereas the other subscale scores were very low. The occupational characteristics of professors, e.g., requiring up-to-date knowledge and discernible achievements in the field, could give rise to these results. In fact, this job component is very difficult to rectify without sacrificing personal development and achievement. However, the stress associated with the job demand in professors is also due to the large number of patients requiring attention on a daily basis. This kind of demand can be managed by reducing the hospital's pressure on professors in terms of generating more revenue.

The stress scores can be affected by multiple factors. In addition to the factors analyzed in this study, psychological factors (e.g., personality, self-esteem, and coping strategies) may also affect stress sensitivity \[[@b27-ce-2015-085]-[@b30-ce-2015-085]\]. These factors were not addressed in this study and should be considered when interpreting the differences in job stress among workers of different positions (e.g., professors, fellows, and nurses). In addition, educational programs about healthy coping strategies against stressors can be another solution for reducing job stress.

This study has some limitations. The national surveillance of KOSS scores was conducted in 2005, i.e., an 8-year interval with this study. The KOSS scores can differ significantly during this term in consideration of the dynamic characteristics of the Korean society. However, these are the only validated data that can be used for comparison. That is why many recent comparative studies still use these data \[[@b16-ce-2015-085],[@b31-ce-2015-085]\]. The second limitation comes from the survey method; the study population consisted of employees of the institution where the study was done. However, this study was performed anonymously and privately with the consent of participants, and the results were sealed and sent to the blinded investigator for the analysis, thus minimizing inaccurate responses, similar to other studies \[[@b32-ce-2015-085]\].

Recently, quality improvement has been considered a major topic in the medical profession. The improvement of technical methods and medical instruments, which are costly expenditures for hospitals, are usually highlighted as quality improvement activities. On the contrary, job stress assessment and management have been easily overlooked, although these factors are critical aspects for quality improvement. In addition, job stress and satisfaction scores can be indicators of the quality of the hospital's health-care system \[[@b9-ce-2015-085],[@b33-ce-2015-085]\]. In this regard, regular evaluations of occupational stress among endoscopy unit workers must be given priority, and strategies to address the findings from the evaluations must be implemented to promote quality improvement.
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![Comparison of job stress among different occupations and positions. (A, B) Nurses showed significantly higher levels of stress than doctors did. Each bar graph represents mean (SD). The radar chart for the seven subscales of the Korean occupational stress scale (KOSS) showed the stress character for each group. Significantly different subscales are marked with stars (*p*\<0.05). (C, D) When the doctors group was analyzed further according to positions, there was no significant difference in the KOSS scores between professors and fellows. Each bar graph represents mean (SD). The radar chart for the seven subscales of the KOSS showed that "insufficient job control" was the only different subscale between these two groups. Significant differences between the subscales are marked with stars (*p*\<0.05). ^a)^*p*\<0.01.](ce-2015-085f1){#f1-ce-2015-085}

![Correlations between job satisfaction and job stress in endoscopy unit workers. Pearson's correlation analysis revealed a significant negative correlation between job satisfaction and Korean occupational stress scale (KOSS) scores (*R*^2^=0.340, *p*\<0.001).](ce-2015-085f2){#f2-ce-2015-085}

![Comparison of the Korean occupational stress scale (KOSS) scores of endoscopy unit workers with the scores of the national sample of Korean workers. ^a)^Significantly different subscales *p*\<0.05.](ce-2015-085f3){#f3-ce-2015-085}

![Comparison of the Korean occupational stress scale (KOSS) scores of endoscopy unit workers with the scores of persons of other occupations, according to the Korean Standard Classification of Occupations. (A) The KOSS scores of all health-care providers in the endoscopy units fell between the KOSS scores of clerks and those of legislators. (B) The KOSS scores of professors in the endoscopy units were even lower than the KOSS scores of legislators and managers, which were the groups showing the lowest scores among all other Korean occupations. (C) The KOSS scores of fellows were slightly higher compared to those of legislators and managers but significantly lower than those of clerks. (D) The KOSS scores of the nurses were very close to the KOSS scores of the Korean national sample and similar to the KOSS scores of technicians and service workers.](ce-2015-085f4){#f4-ce-2015-085}

###### 

Participants' Characteristics, Mean±SD on the Korean Occupational Stress Scale and Job Satisfaction Questionnaire

  General characteristic    No. (%)     KOSS         Job satisfaction
  ------------------------- ----------- ------------ ------------------
  Sex                                                
   Male                     19 (32.2)   42.52±6.91   17.79±2.04
   Female                   40 (67.8)   48.23±7.61   15.61±2.53
  Age, yr                                            
   \< 30                    21 (36.2)   49.04±7.84   14.71±2.57
   31--40                   30 (51.7)   45.29±7.92   16.97±2.20
   41--50                   4 (6.9)     43.75±5.72   18.00±1.83
   \> 50                    3 (5.2)     42.72±8.36   18.67±2.08
  Marital status                                     
   Single                   17 (28.8)   47.90±9.38   15.24±3.13
   Married                  42 (71.2)   45.79±7.12   16.72±2.23
  Religion                                           
   Christian                14 (23.7)   44.10±7.79   17.14±2.28
   Catholic                 8 (13.6)    48.36±8.89   15.50±3.93
   Buddhist                 9 (15.3)    42.81±6.03   16.89±2.98
   None                     28 (47.5)   48.13±7.70   15.93±2.10
   Others                   0           NA           NA
  Occupation                                         
   Doctor                   24 (40.0)   42.59±6.37   17.83±1.95
   Nurse                    30 (50.0)   48.92±7.97   15.07±2.56
   Nurse's aide             4 (6.7)     50.40±7.30   17.00±1.63
   Others                   1 (3.3)     46.03±NA     15.00±0.00
  Position                                           
   Professor                8 (13.6)    41.72±5.27   18.63±1.60
   Fellow                   16 (27.1)   43.03±6.98   17.44±2.03
   Nurse                    34 (57.6)   49.09±7.80   15.29±2.53
   Office worker            1 (1.7)     46.03±NA     15.00±0.00
  Employment duration, mo                            
   \<60                     29 (51.8)   46.10±8.41   16.17±3.05
   60--120                  12 (21.4)   47.16±6.91   15.58±1.93
   120--240                 13 (23.2)   47.04±8.32   16.86±1.99
   \>240                    2 (3.6)     40.28±6.45   19.00±2.83
  Employment state                                   
   Regular                  40 (67.8)   47.91±8.03   15.93±2.74
   Nonregular               19 (32.2)   43.21±6.41   17.11±2.02
  Duty hours per day, hr                             
   ≤8                       3 (5.1)     44.44±1.43   16.67±2.89
   8--10                    35 (59.3)   47.48±8.63   15.58±2.67
   \>10                     21 (35.6)   44.86±6.70   17.48±1.99
  Educational level                                  
   High school              4 (6.8)     49.31±7.62   16.50±1.91
   College                  20 (33.9)   50.56±8.47   14.76±2.66
   University               13 (22.0)   43.22±6.25   16.54±2.33
   Graduate school          22 (37.3)   43.96±6.51   17.59±2.04
  Exercise, day/wk                                   
   No                       36 (62.1)   47.77±8.55   16.11±2.92
   1--2                     16 (27.6)   44.22±5.26   16.24±1.86
   3--4                     5 (8.6)     47.06±7.19   16.40±1.67
   Every day                1 (1.7)     32.54±NA     20.00±NA
  Alcohol, day/wk                                    
   No                       27 (45.8)   45.19±8.05   16.04±2.81
   1--2                     31 (52.5)   47.26±7.66   16.47±2.42
   3--4                     1 (1.7)     51.98±NA     18.00±NA
   Every day                0           NA           NA
  Coffee, cup/day                                    
   No                       4 (6.9)     44.64±9.94   15.75±2.99
   1--2                     33 (56.9)   46.14±7.02   16.61±2.49
   3--4                     17 (29.3)   47.48±9.91   16.00±2.96
   5                        4 (6.9)     46.73±3.71   15.00±0.00
  Smoking, pack/day                                  
   No                       57 (96.7)   46.76±7.70   16.17±2.52
   \<1/2                    1 (1.7)     35.71±NA     21.00±NA
   \<1                      1 (1.7)     36.51±NA     19.00±NA
   ≥1                       0           NA           NA

Values are presented as mean±SD.

KOSS, Korean occupational stress scale; NA, not available.

###### 

Correlations between Job Satisfaction and Job Stress according to the Korean Occupational Stress Scale Subscales

  KOSS score                 Correlation coefficient   *p*-value
  -------------------------- ------------------------- -----------
  Job demand                 0.150                     0.253
  Insufficient job control   --0.428                   0.001
  Interpersonal conflict     --0.130                   0.324
  Job insecurity             --0.245                   0.059
  Organizational system      --0.591                   \<0.001
  Lack of reward             --0.553                   \<0.001
  Occupational climate       --0.340                   0.008

KOSS, Korean occupational stress scale.
